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mG&nmmo&tt <t$>i Tie— ( 1 ) -c^s tt* r > h 9 -t 




(1) 



(a**, A r fifltifefc L < ttit»^^t» 10-50 ©l^fllt^^, 

o 

A r ' t±fi jfe *> L < tt&ttft<Z>«&%3c 6-50 0^#M3fe-C* * « 

x(±, n&i> t < «^smo^R^m6 ~ 5 0 (D^mm. em*> l < »±&s 

lOfM 5-50 tf>3r#Jfc£3f fim L < liifjfeOlSlSS: 1-50 

~5 oorv-wvi, em^ t< itrnmrnomm^-ms - 5 o©7'j-;v 

■f-**, iH^ l < i±if i~50 or;v3^ 
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Mb 2] 




[If 3tg 2 ] HrlB-ttS: ( 1 ) £ It * A r TIBO— ft^t 
[ft 3] 




(A r i ii, fI^L< ti^&0«£*&6 ~ 5 0 WffMT^^o ) 
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Mb 4] 




(2) 



A r t < l±MB&<0&ftft& 10-50 <^)l^fMt^^ 

o 

A r ' figm L < liifHOfRft 6-50 <D^M&X-$>2> 0 

xti, am«> l < ii*tio^tt6 ~5o osrwak am«> t < t^a 
wras- 5 o ^wmstsns, am*> l < tt*m»oR*»c 1 - 5 0 

< »i*W»Oift5l5»:6 ~ 5 0075^*, tt&fc L < *4i&11*0«jR«k 5 
-5 OOTV-W^yS, g#l& t< iitea^o^^5~5 0O7'J-;v 
f-*^ am & L- < li&e&<&£t3[e& l-5 0W3^>* # ;v 

[ft 5] 




[0 0 0 1] 
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[0 0 0 2] 

ifii!) £A $ tLfcm^OS^ J- * ;v ^ - K * 9 £ J^S £ 

fljffl L £: g fbfeft^fc 2> o ^-^f7>.3/^t«C. W. Tang^C 
J:*flt«M3rf-KJ:*ia«ffira&^r«EL*^0*# (C.W. Tang, S.A. Vansly 
ke, K7-f v-y ^t^-X (Applied Physics Letters), 5 1^ 9 1 

3I> 1 9 8 7^f) **fc3*LTJ£Jl*, **^£*JW«-fc?-**«EL3^ 
tcHSI-^WSfc^/U^T fc>*LTV*& 0 T a n g h\%^ h'J^ 

£ %> i > §&7fri i*i t fci&fe^ * ffl -Sit ^ W ib ft 
[0 0 0 3] 

;ur v - V >nmfo, * ^tyT/-;Hi#f(7)f«« h fix is •) „ <e 
tihfrh it tffe ^ ib $ -eo RT^it of&ft a*® «b *i a i t $ ttr £ *) 

, #?-^£^<^Sa*38#$*LTv>* #i¥8-2 3 9 6 5 5f 

2£SU #i¥7- 1 3 8 5 6 l#3r$BU #HJ¥3 - 2 0 0 2 8 9 0 
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0 1 2 6 0 0^*twM^$tLTV^o ± > > 5* 

h7"t^9, 1 0^lC7;V^7>"r>«^^1--5^*tW#^2 0 0 1 -2 

5 7 0 7 4-%$;m~mmZinX^2>o £^J:dft7> h 5 -fe >gNMfcfc1^fe3&ft 

12 0 0 0-1 8 2 7 7 6f^iCi^07> h 9 * >lf##^jE?L^^^: 
[0 0 0 4] 

[f&wtfro* l i ^ t -r h mm] 

[0 0 0 5] 

«rlElW«:5tJffi-r&/i*lw, «&*0f3fe**fafcj|&*, TIB— ^ 
3* (1) t^$*L*^W^o^^*^*TVh9*v*jS**^&-ft:# 

E LSfT-Wb *l£ £ fc £ j|,ffi U a fc 0 

[0 0 0 6] 

6 < *> i Jf ^ Tie— ( i ) -e^s *l& r y h ^ ^SNMfc&JiMBi & t < 

[0 0 0 7] 
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[ft 6] 




[0 0 0 8] 

A r (ifim^ t < (iit^WtRft 10-50 <^^#^-C&& 

o 

A r ' fig#l*> L < liift^)tKft6 -50 O3r«*-e&£ 0 

^0^^5 ~ 5 0 O^^StSl*. fij&k t- < (ifcft(ORtf 1-50 
<D7)\s*)Vm, L< {ifii«^OR^l -5 0«7;V3^ryS, b 

-5 OOT'J-^t^rvl, L< (iilttmo^^5~5 0<7>TV-^ 

L < fi&fi^Jitsitifc l ~5 o^T^n^y*^^;^ 

a. b&^cte, -!-tL^tL0~4c7)^-e^^o 
[0 0 0 9] 

UK 7] 
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[0 0 10] 

[ft 8] 




[0 0 11] 

A r liSSIfc L < ttM»<0&£&t& 10-50 0*t^#^*C&£ 

o 

a r ' Km* t < i*mm&<r>mmm&6 - 5 0 <&#tss*-e** 0 
x», ifttL< tt*6*tfto«ijt*«:6 -so (D^mmm, m&i> l < i±&ii 
n^ts^t 5~5o o^sagf&Bitik l < imm&vRmm. 1 - 5 0 

nlil-3 0ift-C^ 0 tfc, n**2J2JUbO*#8\ [ ] 
[0 0 12] 
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Mb 9] 




[0 0 13] 

(1) fc*JV»T, Arl±«ft«,L<»i*WSi©«lt*»:l 0-5 0 

7Vb'J/Hl, 2-T>Hj;i/S. i-7xf>h'j;vi, 
2-7xt>h'J^ 3-7xt>h'J;H, 4-7xf>h'J;^ 9 -7 

4 -^f-;v- l 4 l -rv h U fr&^rfmf 

[0 0 14] 
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[ffci o] 




(A r i fi, L < l±ift<7)Mtt6 - 5 0 <7)^#^T^^ 0 ) 

[0 0 151 

-r^h 1 ;;^, 2-T>Hj;i^ 9-t>m;;i^ i-7xt>>ij^i 
, 2--7^^->h';;«. 3-7xt>h^H, 4 h y;t^ 9- 
y^i-yYV)^ i -i-y fk-jum, 2 -1-7 *-fc-;i^ 9-^7^-tr- 
l-b°i^;i^ 2-tfix-;v^ 4-ifv-;v^ 2 -vr7i-;V"f ;v 
3k Z-\£y )l<^ 4 -tf7i~;W p-?-7 4-4 

-•7^1— ;v- 4 — >f m-^-?^—;^- 3 -4 m -^-7x^jV- 
2-^;v^ o-hj;v^ m-M;;^, p-H;/Hk p-t-7fjv7x 
p- (2-7 x-;v7ne;i/) -7^-;i^ 3 - ^ 2 -i-yf-)V 
4 l 4 l -r> h V 4' -^7- 

jvtf7x^;v^f;H, 4" - t -ff-)V- p -^-7x^- 4 --f ;vftif^# 

[0 0 16] 

(1) tcfe^T, Ar' i±, f^H<liilftOl^iS6~5 0?) 
^M£x~&2>o i^fMtLttt, l-^-7^-;w*, 2-^ 

•7^;v* % i-t^h;/^ 2-r>hi;;v^ 9-t>h;;i^ i-7x 
1~>W)I'&, 2 -7^-fy v v;v^ 3-7xt>f'j^ 4-y^±>h 
9-7xt>fv;i/^ l-i-y ^^-^m, 2-i-y 9 
l-tri^;^ 2-ei/-;v^ 4-tfi/-;^ 2-fef 
7x-;HiVi, 3 -tr 7x-H;vi, 4-t*7x^H;i/i> p -^-7x 



miE#2 003-3 077047 



12 0 0 2-2 4 3 5 4 5 ^ ^- v I 10/ 



4—4 p-^-7x-;p-3-^;vi, p - ^ — 7^ — 2-4 
m-^-7x-;i/-4-^f;vS, m-^-7i^;i'-3 -^f;w^ N m-* 
-7x^;v-2-^;H, o-f'JA'S, m-H;;^ p-h'j;i/S, p-t 
-yf;V7xz;v| > p- (2-7i-;i/'/ntf;i/) 7^-;^ 3 
2-t7f A'i, 4 l -^7^;u^ 4-^f;v-i-r>f'j;H 
, 4' -^f^lf7x-M^i, 4" - t-7*f;v-p-^-7x-;v-4- 

1 -t7^-t-^i, 2-7-7**fe-;Hk 9 -^7 
36, l-ifl^/Hfe, 2-fefV-;Hg, 4-tTl^-;v*, 2 - fcf7 

> p - h V p - t -7*f;V7x-;i/i^fi Lv> 0 
[0 0 17] 

-j&S; (1) K£v>-?\ Xte, fJI^L<«itt!MKft6~5 OOff 

e&*> l< tt^&o^amfcs ~ 5 o <o^wsmm&, & l < »± 

T^ndrvl, f t ^ l< (iitt<7)^it 6 ~ 5 0 O 7 7 ;v ^ ^i, t 

< f^emo^T-ik 5 ~ 5 oory-^t*^ t< itmrn^omB. 
5 — 5 o<7)7'j-;vfti, l< imw^oRmmi ~5 0W*W 

^nyyg^ v77i, -fn*. Kn^^;i/S"e$,^ 0 
[0 0 18] 

7f;H, 2-f-7^;v^, 1-ryHJ;^ 2-T>h';;vS> 9-T>h 
U>Hf, i-7xt>HJ;vi, 2-7if->hV;v*, 3-7xt>t>'j;H 
, 9-7xt>fj;H, 1-^-7^-t-;^ 2-^ 

9 -f--7^-b-;v^ l-tfi/^;^ 2-n°i/-;^ 4-tf 
V-jvgk, 2 -tf7i-;W 3 -tf7^-;u-r 4-tf7x-;K^ 

p-^7x^l/-4-^Vi > p-^-7x-JV-3-'f^ p-^- 
"7 jc~;V- 2 -^f m- $ — 7 — 4 -4 )^&, m-^-7x-;v-3 
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hU/Hk p-t-W7x-;^ p- (2-7x-^nifjv) 7x_jv 
l-T^hy/l^ 4' ->f^e7x-H^i, 4" -t-r^^-p-^ 
[0 0 19] 

36, 2-kfni;;^ 3-tfny/Hk 2-fcfyv-;l/^ 3- 

^Vy-;vi, 4-fcfy^;vg, 1--T >KV;^ 2 - >f > K V ;i/3fe> 3- 
4>Ky/Hk 4->f>Ky;v^ 6->f>Ky/Hlk 7- 

-fvKy/ua?, 1 — fyOK'JM, 2-^v^>K'j^S, 3->fv>f>K 

, 7-4 V4> Ky/Hk 2--7 i ;;vft, 3-7';^H> 2-^>V77-JH 
> 3-^>^/77-;vi, 4-^>77 7-;vi, 5-^>77 5-;vS, 6- 
^>y*7 7-;i/i, 7-^>77 7^S, 1-^7^^/77^ 3 ->f 

y^>>/77^;H, 4-^T V^V/77-^ '5-^ V^>77?-^*, 

6-^v^/v*7 7-^i, 7 — fy^>77 5-/i/i, 3-*y 
y/uak 4-47ViVi, 5-^7'j^s, 6-^yj;H, 7-*yy;m % 

8- #7';;H, l-'fV^V^ 3-^7^r/'J;H, 4-^v^7V;v 
*> 5-^fv^7'j;v*, 6-^ v^y y;i/&, 7-^fy+7'j;H, 

^^'J^ 2-*y*"^iJ— 5 dr^-i; 

l - # v* y 2 - 77 ;w -? y y 3 - # ;w ^ y y 4 - * 
;w^/ij;n, 9-*;u/^vy;v||, i-7xt>^'jy^i > 2-7xt> 

^')v-'H, 3-7xty^'J^-;Vi, 4-7xt>7,'Jy^l/i, 6-7 

xtyxij^jH, 7-7xty^ijv'i;vi > 8-7xty^'jy-;vs, 

9- 7xt7^'jy-;H > io-7xtyx'jy^n > 1 -r^y 

, 2-7i"Jy-;H, 3-T^y^-;l/^ 4 -T* U 9-T^y 
1, 7-7xty7Dr/-2-^fM, 1, 7-7xt>Xnr/ 
-3-^r;v^ 1, 7-7xt>^ny>-4-/f;H, 1, 7-7xt>^n 
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Vy-5-4)Vm, 1, 7-7xt>xn'J>-6-'f;Vis 1, 7-7xt> 
XUV >-S-4 )Vm, 1, 7-7xfy^n'J >-9-^;v*> 1, 7-7x 
t^n'j>-io-^f;H, l, 8-7xt^n'jy-2-^f;v$, l, 8 
-7xt^a'j>-3-^vi, l, 8 --7^^->^m; >- 4 --f i 
, 8-7xt>^D'j>-5-^;vS, l, 8 -y^i-^^n i; >- 6 
, 1, 8-7xf ^n'j >-7-^;v^ 1, 8-7xt>^n'j>-9-'f 
1, 8-7xt>^n'j>-io-'f;vi > 1, 9-7xt>7nr/- 
l, >-3--f;v^ l, 9-7xt>7n'j 

>-4-4)vm, 1, 9-7xf>^n'jy-5-^;H, 1, 9-7^^->x 
m; >-6 1, 9 -y xt>7n'j >- 7 1, 9-7xt 

1, 9-7xt>7>ny>-io — f;v^ 1, 10 
-yx.i->z.ui) y-2-s()V^ 1, io-7xt^n'j>-3-^;H, 

1, 10-7xt>^n'J>-4-^vi, 1, l0-7xt^n>j>-5- 
4 /H^ 2, 9-7xt>^n'JV-l-^H, 2, 9-7xt>^np- 
3->OH^ 2, 9-7xt>7niJ>-4-/f;Vi, 2, 9-7xt>^nv 
^-5--OV*, 2, 9-7xt>xnp-6-^H, 2, 9-7xt>7 

>-7 -4 2, 9-7 xt^n'j >-8--f 2, 9-7xt 

>xn)J>-10-^H, 2, 8-7xt>7>n'J>-i-^;i/i, 2, 8- 
7xt^av>-3-^;H, 2, 8-7xt>^nr/-4-^;l/i, 2, 
8-7xt>^niJ>-5-f;H, 2, 8-7xt>7D'J>-6-^^ 

2, s-y^^-vxm; v-7-^;v^, 2, 8-7xt>xnr/-9-^fjv 
2, 8-7xt^n>j>-10-^H, 2, 7 -y^^-^xm; >- 1 

--T;v*, 2, 7-y^^->^n'; >-3-^f;^ 2, 7-7^^->xm;> 
-4-^;i^ 2, 7-7xt>xnr/-5-^H, 2, 7-7xt>xn 
V^-6-^;vS, 2, 7-7xt>7>nr/-8-^f;H > 2, 7-7xt> 
TsXi 1; >- 9 -xf 2, 7-7xf>^n'J>-i o-^JVi, l-"7ai^ 

2-7xf7-^ l-7x;f7y-^l, 2-7x7f7^ 
3-7x;f7^-)^ 4-7x7^77^1, 10-7x7f7^ 
l-7x7H^;H, 2-7x7^t^;vS, 3~7x/W 
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4-*3MfW;Hk 5-**-9-yv>Htx 2-i^t^T7''J^ 5 

-t^t->7y'j;vi> 3-79f-;H, 2-^~;v^ 3 -fx-;v^ 
2 -7^;vt?n-;v- l ->f/HI % 2 -^;vtfn~;v- 3 2-7^- 
)\/\£u—)i/— 4 — >f;Hfe % 2 -7^;vtfn-;i/- 5 3-7f ;nfn- 
3 -^^)V\£u-)V- 2 3 -^f;n;n-;v- 4 - 
>f/Hk 3 -^-^;vti 0 n-;v- 5 2 - t -7f;vtfn-;i/- 4 ->f;l/ 
3- (2-7x^V7*ni;]V) l -^f 2-^^-;i/-l-^f 

>Ki;>>v^ 4-^^-;v- l -4 > K';;v*. 2 3 -4 y KV 
4-^f-;v-3-^r>K i ;;v*, 2-t--?*^;n — f^K^i, 4 - t 
f-;n -^r ^ KV;m> 2 - t -y^-;v3 ->f > KU;H^ 4 - t --7*f-^3 - 

[0 0 2 0] 

X&c£tt£Sm& t< l±I»7i^;vioWi: LTii, -x^;v 
^ 7*ne^ ^V7'nb>i, n--7^;v^ s-^f-;«, ^7 7f;vi 
, t-7*f ;v*, n-^>^-;i^ n-^^vjv^ n-^7°-^;v^> n-Jr? 

2- tKn^ry^77Y^ 1, 2-yt Kn^yxf 1, 3-v 
tKnJry^77nt:>I > 2, 3 - vt: KnJp v- t 1, 2, 3 
-HJ^Kn^y7nif;vi, ^nn^;i^ i-^nnxf;H, 2-^n 
nj^;v^ 2-^nn^fv7f;vi, 1, 2->*7nnxf)H, l , 3 -v 
^nn^fy/nif^ 2, 3-y^nn-t-7fm 1, 2, 3 - h V * 
nn7'nif;H, 7n^^f;H, 1 -^n^x^i^ 2 --7*n^x.^;i/^ 
2-7nt^77f;vi, 1, 2 -y7n^xf)H, 1 , 3-y*7'n^^77 
u\S)V^ 2, 3-y7*n^-t-7f;i/i, 1, 2, 3->'J7n^7nt> 

3- K^;i^ 2-3-K^^;i/^ 2-3-K^f 
v *7 s f-)V& > 1 , 2 - 9 J a - K^^-;i/S> 1 , 3 - v3 - hM y7o k: 2 
, 3-y3-F-t-7f;vS, 1, 2, 3 - h U 3 - K7°n fcT^ak 7§7^ 

i-7$yxf;vi, 2 -T^y^^;vs> 2-75/^v7f^ 
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1, 2-^7 5/ xf '1,3-^7^^7 2, 3-/75 

i, 2, s-fn^y^n^vi, yr^^f^ 1- 

yT^if^ 2-y77xf;VS, 2-v7y'fV7'f^ 1, 2-yy 
7yxf;i,i, i, 3-^y7y-fvyntf;H, 2, 3-yy77-t-^ 
1, 2, 3 - h V *sT J yn tf;v&> -hn^f^i, i-^>naif-;v 
^ N 2 --fnxf;v^ 2-~M:'fy7^vS, 1, 2 1> n jl?-)V& 

> 1, 3-v-hn^ vyot'^ 2, 3 - yx bn- t l, 2 
, s-fJ-fn^n^H, y^n7'nt , ;vi, y^nrfJH, v^n^v 

> 2-7^>f ;v^, 1 - y ;i/ - 2 - J )V =- A/m&tfmf h ft 

[0 0 2 1] 

(i, -fu\£)vm, ^vyn^Vi, n--7*^;l/^ s 

^vrfiH, t-rf-^*, n-s<y^)vm, n-^v;v*. n- 
n-^^H^ tKn^y^«, 1 -k Kn^v^;^ 
2-tFn^yxfjH, 2 - k Kn ^ W V 1, 2-ytKn^y 

x.-f-;^, l, s-ytKn^y^vynt';^ 2, 3-ytKn^y-t- 

1, 2, 3 - h V k Kn^v^n tf/Hk ^dd^jvs, l-^n 
nif;vS, 2-^nn/fy7*f;H, 1, 2-v^nn 

1, 3 -V9 nn-f y/n k°;v^ 2, S-^^nn-t-Wi 
.1,2, 3 - h V ^nnyo fcf;V^ rn^^f^i, x-^n^ji^v^ 
2-7nW;H, 1, 2-y7n^xf^ l 

, 3 - v 7°n 2 , 3-^7*n^-t- Tf-frU^ 1,2,3 

- h 'J rn^e-7°ntf;vs> 3-K^^;v^> l-3-K^.?-;i^ 2-3-K^ 
2-3-hM77f^S. 1, 2-^3-Kjc^;^ i, 3-y3- 
JM V y°n t: 2 , 3 — v 3 — K— t — r^;^, 1 , 2 , 3 - > V 3 - K 
•7°ne;l-* % 7 5y^f;^ 1-T^y^f-;^, 2-7 5/ xf;^ 2- 
7^^fV7 > f;VS, 1, 2-y7^xf^ i, 3 - *j r ^ ; 4 y ~fu \£ 
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2, 3-v7^-t-WS, 1, 2, 3 - h U /ynt'^S, 

f-^*, 1, 2-^>77xf;vi > i, 3-yy7y^V7'nH>I > 2, 3 
-yy7y-t-7fiH, 1, 2, 3-HJy7y7°on>S > - fn^f;v 
*> l-^bnjcf-;^ 2-^fnxf;i/i, 2-xfn^v/f l, 
2-y'-l>nxfiVi, i, 3-y-fn^V7°nb°^ 2, 3-v^-hn- 
t--7'^;v^> 1, 2, 3 - b V- >nynif;v36^^»f £>fr& 0 
[0 0 2 2] 

2 -7xx;vxf;^ i - 7 x -;W y 7n bf 2-7x^;v^y 

^xfjvi, 2 - a -^-7^;vj^;i^ l-a-t7f;Mv7nii>i, 2 
- fl -t7fM77nt>£, ^-t7f;v^f;H, 1 - p -y-yj-jvj^?- 
2- /3-i~y^-)V^)]y^ l- J 8-t7f Jl"f77nt';H, 2-/3- 
t7fHv7nii>i > l-lin'j;v^f;vi, 2- (l-tfni;;v) jx^-;v 
p-^f^yy^S, m- o P 
-^nn^:>^;v^ m- ^ n n^>-->?;i/^ o - y- n n^>>?;i^ p-7*n 

v>X, m-3- K^>v;v^ 0 - 3- K^ov;^, p-tKn^v^Vv 

m-T^^^y>i^ 0-75/^7'/;^ p -;hn/<yy>i 
, m--hn^>v;i^ o--fn^>y>|, p-y7;^>y>l, m- 
yry^^y^ o-y7;^>y>|, l-EKD^y-2-7x^;V^y 

[0 0 2 3] 

g^XtiilSmoTV-^^-^v^^, -OY' Y' (DmtLXii 

9-7>H;;i^ i-7xt7fV;H, 2-7xt>>'j;H, 3 
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4-tTl^— 2-f7i-H;Pi, 3 - \£y ;W 

-'f^ p-^-7x-;V-2-^;^ m-5> -7 — 4 --f m 
-^-7x-;i/-3-^f;vi, m-^-7x^;i/-2-^jH, o - HJ 
m-fV^i, p-M/Hk p-t-7*f^7x-^ p - (2-7x^ 
yne;v) 3 -y 2 4 -p< 1 -t7f 

4-^^;v- 1 -r^ h 4' -y^;nf y^;i/^f;i/^ 4" - 

t-7f;Kp-^-7x^l/-4-^H, 2-eo'J;H, 3-b°nij;v^ 
„ er/^iVi, 2-f'jy^jH, 3 - tf 1 ; y-;VS, 4-tfU^-;v^ 2 

--f^K 1 ;^*, 3--r>Kv;^ 4--f>Kv;v*. 5--f > Kv>Hk 6 

-jyVVfrm, 7 -4 >W K'J ;i/^ > 3--fv-f>KV 

4- ^v^>fij^ 5--r v>f > K i ;;v^ 6->f v>f ^KV/uak 

2-7'j^S, 3-71;;^ 2-^>y'-7^-;v^ 

3-^>V*77-iVi, 4-^>7*7 7-;l'i, 5-^>7*7 7-^i, 6 

>v'y7~)um, 7 -soV7 7-)vm, i-^7^>777-;i/S, 3-^v 
^>77 5»;vi, 4-^fy^>v*7 7-;i/*, 5 --f y^>y7 7-;H, 6 
-4 v^>v*-7^-;^ 7-^fy^>y7 7-^ 2-*y;;v^ 3-* 
4-^;')jH, 5-^-/v;v* N 6-^7'j^s, 7-*y;;i^ 
> 8-*yj;«, i-^7^;y;i/i, 3 v^y vmi^ 4-^v^y; 

5- ^y^r/'j;v^ 6—fv^r7'j^S> 7--f7^yj;H, 8--f 
v^/'j;v*. 2 ^v-;^ 5-^/^-9-';-;^ 6-*y**rv 

1 - 7j ;wiyij 2 - * ;w\*y*>; 3-77 ;w^/'j 4 - 

tl i; l-7xt>7'jyz 2~7xt>^'J V - 3 - 

7xt77'Jy-JH, 4 -7 i-^-yy. V ~J-)V^ 6-7xt>7'Jy-;H 
, 7 -7^7"-y^ «; 8-7xt>^'Jy-;vS > 9-7xf>X'J-7 

10-7xt>X'J 1 - T ^ V v~;k*> 2 - T * 'J v^;V 

3-7^'jy^i, 4-r*>;^-;k^ 9-r^>;^-;vs> 1, 7- 

7xt>7>n'jy-2-^jvS, l, 7-7xt>7n'J7-3-^^ 1, 
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1, 7-7xt>^n)j>-6-^fjH, 1, 777xt>^n'J >-8--f ;v 
2k 1, 7-7 jl^-^^o ij 9 1, 7-7xfy^n'j>-i o 
->f;Hk 1, 8-7xt>7D'J>-2-^;H, 1, 8-7xt>7n'J> 
-3-J)vm, 1, 8-7xt>xn'j>-4-^;vS, 1, 8-7xt>xn 
V >- 5 ->f 1, 8-7xt>7n'J>-6-^H, 1, 8-7xt^ 
^cn;>-7-^;V*> 1, 8-7xt^n'j>-9-^;^ 1, 8-7^ 
t^/^nry-lO-'f^ 1, 9-7xt>^n'J>-2— fJl/S, 1, 9 
-7xt>^n'j>-3-^H, 1, 9-7xt>xn'j>-4-^;vi, 1 
, 9-7xt>'XD'J>-5-'f;vS > 1, 9-7xt>xn'j>-6— f;H 
, 1, 9-7xt>^n'J>-7-^V|, 1, 9-7xf>xn>J>-8-^f 
>w*> 1, 9-7it>^nr/-io-/f;H > l, io-7xt>7n'j> 
-2--OVS> 1, 10-7xt>^nr/-3-^f;H, 1, 10-7xt> 
xni; >-4-^;v& > l, l o -7xt>^o y >- 5 ->f 2, 9 -"7 
xt>^nir/-l-^f^ 2, 9-7xf>7>n'j>-3-^;Vi N 2, 9 
-7xt^D'j>-4-^JH, 2, 9-7xt>xn'J>-5-^;H, 2 
, 9-7xt>^n'j>-6-^;H, 2, 9-7xf>^n'J>-7-^f^i 
> 2, 9-7xt>^D'J>-8-'f;Vi, 2, 9-7xt>7>n'J>-10- 

-Ol^ 2, 8-7xf>^D'J >- 1 -xf 2, 8-7xfy7D'J>- 

3-^;V^ 2, 8-7xf>^n'J ^_4_^ ;v ^ 2 , 8-7xf>XD'J 
>-5-^f;^ 2, 8-7xt>7D'J>-6-^H, 2, 8-7xf>7 
nr/-7-f;vi, 2, 8-7xt>xnr/-9-^;H, 2, 8--7^^- 
>^n'J>-io-^;H, 2, 7-7xt>7n'J >- l --f;v^ 2, 7- 
7xt^D'J>-3-^V| > 2, 7-7xt>^n'J>-4-^H, 2, 
7-7xt>^Oi;>-5->fJVi > 2, 7-7xt>^D'J>-6-^f;Vi, 

2, 7-7xt>^n'J >-8--f;V^ N 2, 7-7xt>^or/-9->f^ 
2, 7-7xt>^n'j>-io-^;vi % i-7xty-;^ 2-7^ 

:hv^;V^ l-7x7f7y^;H, 2 -^/^T^-;^ 3-7x7f 
T;7-;l^ 4-7x/f7y-)H, l-7xyHy-iH> 2-7^;* 
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4-**4)SV)V&, 5-**4)-*SV)V^ 2-t^rt^7y;;H, 

5-tW77VJH, 3-77f-;H, 2-^-;i'^ 3-^-ji-;i/^ 
2-^fJVt°n-;v-i-/f;vi, 2 ?-)V\£u-)V- 3 ->f 2 -J* 

^•;vtfn-;v- 4 2 ^;vt°n-;v- 5 —A jv^ 3 ;vt?n 
-;i/-l-^f;v^ 3-^f;i/t'D-;i/-2-{;H, 3 tf n-;v- 4 

-^^^ 3 -^^;vtfo-;i/- 5 -xf;v^ 2 - t -7*f-;vt°n-;v- 4 

3- (2-7x^7'nt» lfn-;v- i -4 2-^^-;^-i- 
-T>-KiJ^S> 4 -*?-)V- 1 -^f > kv 2 3 ->f > -K 1 ; 
, 4-^^;v-3--f ;xKV;i/3k 2-t-7'f/H-'fvK'J^ 4-t- 

->f > kv;«. 2- t-y^;v3-^ > ki;^s, 4-t-y^-?u3 

[0 0 2 4] 

S^X(i4ffifi^OT i ;-;V^^S(i> -SY" £ft$*L, Y" (DmtLXlt? 

2-^-7^;v^ l-T>h';;i^ 2-T>M; 
Ji'X, 9 - 7 > h 'J 2-7xt>hij 3 - 

h i; 4 -y^^>- h >; 9-7xt>h'j;i/S, 1-^7* 
•fc-;!*-*, 2 -T^^^-b-;^ 9-t7?^-;n;i-t>^;vi, 2-tf 
4-t?l^;i^ 2-if7xiH;H, 3 -tf:7^~;W 4 
-tr^i— ;W /Hk P -^-7x-;v-4-'f;H, P -^-7x^)V- 3 - 
"f/Hk ;w-2 -4 m-^7x^;v-4 --f;i/£, m- 

^-7x^-3-^^ m-^-7x^-2-^l/i, o-H;;^. m 

-h 1 ;;^ p-f'j^S> p-t-7'f^7x-jvi, p - (2 -y x.=.)vy* 
nt:;v) 71-^i, 3-^f;i/-2-t7f;uS, 4 1 -1-y^)i> 
31, 4 1 -r> b 4' -^f;i/t*7x-H;H, 4" -t 
-7'fJl/-p-^-7x^-4-^;^ 3-kfn';;^ 

^5v-;vS, 2-tfUv-;^ 3-bfU'^* % 4-tf'j^-;H, 2- 
>f>KV^* % 3-4>VV )l<m, 4-4 >VV)^ 5-4>VV^&, 6- 
^>Ku^*> 7 -4 > 1 ->f v>f> Ky/Hfe, 3 --f v-r > K»;;v 



ffii£# 2003-3077047 



12 0 0 2-2 4 3 5 4 5 ^ ^- v : 19/ 



4 — rv^^K 1 ;^*. s-'fvr/F'j^i, 6 ->r v-r > ki;;v*> 7 
->f v>f > KV/ulk 2-7V;i'i> 3 - 7 y 2 -^>^7 7^^ 3 

v*7 7-;vi, 7-^>v*7 7-;H, 1 -4 y^>v'77-;vi, 
>y"7^-;v^ 4-^v^>y77-;vS, 5-^7^>V*7 7-;H, 6- 
^7^>7*7 7-JVS> 7-^f7^>77 7-;l'i> 2-^r7'J;Vi, 3-*/ 

4-^y;;v*, 5 v 
8 - ^ y v i-^f7^;'j;i'i > 3 - ^ v u ;vs> 4-^7+7^1/ 

5- ^(y^y)^m, 6--rv^y;;^ 7 -i' v^y 'j 8->fv 

2-^y^r-^i;-;i/S > 5-*y 6-*y*^'j~ 
;i"2k 1 - ii /w*y* 2 - * ;w<? V 1; 3 - # ;w*y v 4 - ij 

;w\*7*'j;vi, 1 -7it^'J 2 -7it^ 'J 3-7 

xt7^'j 4-y^^>^ , ;> ? -;v^ 6 -t^-t-^* 1; >nfe, 

7-7xt>^'Jy-;H, 8-7xt77'Jy-^i, 9-7xt^'Jy- 
1 0-7x^7^']^-^ l-T^'Jy-iVi, 2-7? 1 Jy-;H 
, 3 -T^'j v-^g, 4-7^"Jy^;vS, 9-7^'Jy-;vi, 1, 7-7 
xt^^n'j >- 2 -4 1, 7-7xt77nry-3-^;vi, 1, 7 
-•7^7->7sni; >-4--Oi^ 1, 7 -7 ^^xuv y- 5 --f 1 
, 7-7xt7^nv>-6-^;i/I > 1, 7--7i^>7sn'j 
> 1, 7-7^-^^^n'; >-9-^;v^ 1, 7-7xt>^n'j>-io- 
1, 8 -7xf77>n v >- 2 —4 1, 8-7xt>^nr/- 
3->f/i/3£, 1, 8-7xt>^n'j >-4--f 1, 8-7 *.1->xuv 
y~ 5-4 )^&, 1, 8-7xt7^n'jy-6— f;i/i, 1, 8-7xt>^ 
n'jy-7-^;H, 1, 8-7xt7^n'j >_ 9 _^ ; v^ 1? 8-7xf 
vxn'jy-io-^vi, 1, 9-7xt7^n'J7-2-^f;H, 1, 9- 
7xt>xnp-3-^;vi, i, 9-7xt7^n'J >-4-4)Vm, 1, 
9-7xt>7n'J >- 5-^;ix^ i, 9-7xf77vDiJ >-6--f 
1, 9 -7^^>7sU'; 7-^r;i/*, l, 9-7xt7^n'j7-8-^f;v 
* N 1, 9-7 x.i->Xxm) >- 1 0 ->f;l/3k 1, lO-7xf77n'j7- 
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2--f;v^ N 1, 10-7xt>^n'J>-3-^^ 1, 10-7xf^ 
n'J>-4-^;Vi, 1, 1 0-7xt>^nr/-5— f;H, 2, 9-7x 
t^n'j l ->f;m N 2, 9-7xt^n'jv-3-'f;vi, 2, 9- 
7xt>^n'J>-4-^;Vi > 2, 9-7xt^^n'J>-5-^H, 2, 
9-7xt>^o'j>-6-^;H, 2, 9-7xt^n'jv-7-'f;H> 
2, >-8-^;l^ 2, 9-7xt"/Xn>j>-io-^ 

>H£. 2, 8-7xt>^D'J>-l-/f;i/S > 2, 8-7xt>^ny>-3 
— f^*> 2, 8-7xt^n'j>-4-^H > 2, 8-7xt>^n'j> 
-5--^;v^> 2, 8-7xt>XD'J>-6-^;H, 2, 8-7xt>7n 

2, 8-7xt>^nr/-9->f;Vi> 2, 8-7xt> 
2, 7-7xt^oy>-i — ovm. 2, 7-y 
it>^ny>-3-^fJH, 2, 7-7xt>xnij>-4-^;H > 2, 7 
-7xt>^n'J>-5-^Vi, 2, 7-7xt^n'J>-6-^f;l'i, 2 
, 7-7xt>xn'J>-8-'f^i > 2, 7-7xt>^n'J>-9-^f;Vi 
, 2, 7-7xt>7>n>J>-10-^V|, 1 --7^v^;i/^ 2-7^-^- 

v-;v^ 1 -y^y ^r^-;i/*, 2-7x/f7v-;vi> 3-7xyf7 

3 -7x; ^rfy^;i/S, 4 -7^7 ^r-9-v^;i/^ 2-^^-9-V^; 

>Hk 4 -*^v*'j 5-t^tVJ;vi, 2-t^ty77*'J^ 5 

-t4ty7V'JiH, 3-y7^f-;V*, 2 3 -^-jc- 

2 -^^;i/b°n-;v- 1 ->f;v3k 2 f-;nfn — ;i/- 3 — 4 2-p?^- 
;VH°n-;i/- 4 /Hk 2 n-;v- 5 -4 Z-*i-)\s\£u- 
3 - ^f;nf n-;v- 2 --Ov*. 3 ^-;i/fc:n-;v- 4 - 
^f;i/^ 3 — /Ufa- 5 --f;v^ 2 - t -y^vtfn-;!/- 4 ->f ;v 
^,3 - (2-7x-;V7°nif;v) t°n-;i/- 1 2 -^^-;U-l-^ 
>KV;v^> 4 1 ->f > K'j;i/^ 2 3 -4 > FV 
4-^f-;v-3-^> K';;v*. 2 - t -7*^;n --f > F 1 ;;^ 4-t-y 

?-/H > FV/Hfc, 2- t-y^-^3-4>VV^m, 4- t --7*^-^3 - 
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[0 0 2 5] 

1R!fe5LI±MttSIOT/U3^v'*;v^;Hfe(i-C00 Z fc^Sti, ZOMt L 

^;V^> 'fVWi, t-^f-;^ n-^>^-;l/S> n-AifyjH, n - 

2 -fc Kndri/jc^-;v^ 1, 2-'^Kn%5/ 

•^T-;^, 1, 3-ytKn^y^y/Dii;i/i, 2, 3-yt:Kn^y-t- 
7*^;i^ 1, 2, 3->nKn^ry7 p oif;H, ^nn^f^ l-*n 
nocf-;v^ 2-^00^77*^8, 1, 

1, 3-y^nn^fV7 , nt>i, 2, 
> 1, 2, 3-f'Jyna7 5 nt>l, *7*n^e> ^-;v3fe N l-rn^xf;^ 

2-7*n^-fv7f;H, 1, 2-y*7*D^xf;H, 1 
, 2, S-yVn^-t-Wi, 1, 2, 3 

-hVyn^rn^vi, l-g-Kxf;^ 2 - 3 - K-i. 

2-3-^7 7*^1, 1, 2-y3-Fxf;Vi, 1, 3-v3- 
M7 7°ne;H > 2, 3 - v 3 - K- t - 7^;v*, 1, 2, 3-HJ3-K 

7°nfc?;i/^ T^y^-f-;^ i-r$y^^;i/^ 2-7^xf;vi N 2- 

75y-f7 7*f;i'i, 1, 2-y7<yxf;Vi, 1, 3 - y'7 5 y -f 77°nt? 

2, 3-y7^-t-7f;H, 1, 2, 3 - b V T 5 7 7°n if 
y77^f;H, l-y7/xf;H, 2-y77xf;V$, 2-/7/^77' 
*7Hfe, 1, 2-yy7yxfj^ l, 3-yy7;^77°nt:;vi, 2, 3 
-yy7y-t-7*fM, 1, 2, 3-F 1 Jy7/7 s nh>S > xfn^f;v 

l-^hnjr.^;^ 2-xfnxf;vi, 2-x>n^f7W£, 1, 
2-y^fnxf^ i, 3 -v~ b 7 7°nfc?;l^ 2, 3-v-hn- 
t - 7^;«, 1, 2, 3-b'JxhnT'n e;i/*#^W£> 0 

A^^fi/yj, y7x^;Mr/-2, 2' - V-f;i/^ y7x^;l/x 
*>-3, 3' -vM;V^ y7x^vyn;r/-4, 4' 
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[0 0 2 6] 

^nrvJK^fc LTf±. 7 7l, mm, A*. 3^5lHf#|tift)*L4o 
— jHsS: (1) K^T, a, b&£>*cf±, -?-tL-rtto~4o^"eabo> 0~ 
1 fc£F5 L</>o 

nlil~3(7)l|:t*^ 0 i/:n^2toi^lt [ ] ftoStt, R£-c 

[0 0 2 7] 

Kn^ry;H, -hni, v7;i, r^*;^ 7'J- y^nrWiV 
^ N T^3#->*. ^#m«matS. 77;^^ 7'J-;Vt^>i, 7'J- 

[0 0 2 8] 

> ZtlbM^t&WW&fcZti&iitDX-ltte^o Meii^f;H, Bute 
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[0 0 2 9] 
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[0 0 3 0] 
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[0 0 3 1] 
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[0 0 3 2] 
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[0 0 3 3] 

*&W<d±m—®&: ( 2 ) xmz ti& r y y °? -t >^ts#^ -Lis— ^ ( 1 

(2) A r L < ttlt^iKf 1 1 0 ~ 5 0 <7)1 

(2) K&^X, Ar' «a?^^L<«em^^i5c6~5 0<7)^ 
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[0 0 3 4] 

— (2) k^-c^ x(±, em^> t<(i^sm^^i5c6~5 oo^# 
ttfe em«> t < iiitno^t 5~5o i^t<(± 

$S«&<7>Jitit££ 1 ~ 5 0 <DT)V*)Vm, W&i> t < &3£fi8l<7>£tit$: 1 - 5 0 <r> 

^5-5 oo7'j-;vfiis fim&.L<te*sm^3?iU~5 0 07^3 

£*L<b, Ar, Ar' ^X^-f^ft <D JWfcW^ HiTfa-^ (1) t'T^IJ 

ItrfSAr, Ar' .^X^l"*^ LTte. ^n^>H 

-i\ HKn^v;H, -fni, vT^*> T^^*. TD-ZHk '>^7 
y;u3*v^ ^Wl^St^ 7^;v*;v*. TV-^^fvi, 

[0 0 3 5] 

(2) fcfcv^T, aR^bli, ^tt-rtto~4o^-e*i9, 0~lt 

— (1) ^i^H, (AND ~~ (AN 4) . (AN 7) ~ (AN 1 
4), (AN 1 7) ~ (AN2 4) , (AN 2 7 ) ~ (AN 3 6 ) > (AN39 
) ~ (AN 4 3) (AN 4 6) ~ (AN 4 8) ifi&lfhtL&W* *fib<OW 

[0 0 3 6] 
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^f'J;V7 5 Wb^tlt LTte> TIB— ^ (A) tf^ti^^»L^ 

o 

Kfcl 6] 




(A) 



[0 0 3 7] 

7K^T-Xfi^lrW6~2 O^flit*^ Ar 2 > Ar 3 £^Ar 4 i± 
ft^^TUv^ p{±l ~4<D^l$re&&o $f)t:^KliAr 3 XliA 
r4 <D'J?%:< t ^li^f'J;vitit^^tv^ 0 ) 

[0 0 3 8] 

T'J-^Tr/ft^fhLt^ Tlfi-^ (B) U> 

o 

Ilbi 7] 




(B) 



(5£«K Ar 5 ~Ar 7 W\ ftftt L < liiffi|0^i»5 - 4 0 OT'J - ^ 
[0 0 3 9] 
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7-bt7h7;vt7>7-^ *^;i^>^# § #^f <bfr&o i07'J 
i-7*ntf;v*, n-ynkf;^ t-^;v^^>^ 

, s-7f^fvi, t-7'b^yis ^>h^vi> ^^v;v^^rv*. v^n 
^>h*v»> v*n^v;V:fr*v^) , TOt5~4 0<D7'J-;H> 
»|5-4 0<7)TU-JVS-eem^tt/cT5/^ ^MT-m5~4 0COTV 

[0 0 4 0] 

(1) 

(2) M/jE?L&A/S/#&:fc/f/P^ 

(3) i^ii/f&^f/m?-ft;uf/i^ 

(4) ns/iE?LaA/i/'^7t/i/'m^Aii/i^s 

(5) mm/^^m^m/^m/mm 

(7) mm/^m*mfrm/%ytm/im?kmm/mm 

(9) mm/mm /%%m /mm /mm 

do) i^fe/^^^/^/i/^^/^/i/Pt® 

(id mm/mm^mm/mmm/z&ftm/mm/mm 

(12) ^/Ifeli^/iE^LiiAJl/miiimii/^T^/^S/l 5 ^ 
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(13) mu/mmm/iE^xm/iE^m^m/^itm/m^'mxm/m^ 

ELfi 1 ?:J#tl.ittl)^ <€-<£jgfttefcov>-cti\ 4 0 0~7 0 0 nm<7) 
Tffl**©*©***** 5 0 %£Lfe** % O^If L < . £ <b %3I«* 

[0 0 4 1] 

o £OJ:$fc*MrJt<0*fcWfcLTWu Au4^ii, Cul, I TO U 
>y-)Afyt^fyF) , Sn0 2 , ZnO, I n - Z n - 0 & 

1 0 nm~ 1 //m. L<(il 0-2 0 0 n m£>|£BT?aHR$ fr&o 
[0 0 4 2] 

HPfilfcLTtt, <fc*H»:<D*3v> (4 eVJGJIT) m%fem> 
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/Li 2 0, Al/L 1O2 , Al/LiF, 7;v*r.?A • >f 

$ttlO%J:^l<tSit* s »tU>e tfc, BfcfcfcLTOS/ 
WO/TI&TjW* L<. $M~> mJ?{»#l 0 nm~l ^ m, L < t± 5 
0-2 0 0 nmti^o 
[0 0 4 3] 

(JilT\ CfLfcfc^WJIfcv^ d bifida ) *mmr L^o ^ffcft 
[0 0 4 4] 

JrgB*/U3^^f KfcUTtt, «x.tfS i Ox (1^X£2) , AlOx (1 
£X^1. 5), SiON, S i A 1 ONfci^TOf L<^&-f<b*L> ^n^>M 
mfcLTfi, WiffL i F, MgF2 , C a F 2 , "7 y 4Wfr±SfefeJK if^t 
L<^f bfl, ^mmtmt LTte, Wx.tfC S2 O, Li 2 O, MgO, Sr 
O, BaO, CaO%¥&W-ZL<mfh1n2> 0 
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£fc*l#&8B8 5 7- 5 1 7 8 l-f^£W^S*LTv>& J: $ £ % W^^^J 

t t * mn Km** LxmmtLtz^ z ti & * t? > a - h &m k x $ 
aufcffc-t a itciot^ ftftm z tares & 0 

[0 0 4 7] 
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/cmOWIS^iDR*^ ^<i:U0-6 C m2 /V • #T?£>& & OtfW 4 Lv> 

, Sl#fi 5 nm~ 5 fx mt?<bl»o 
[0 0 4 8] 

M^it^ot, m^»jK^#<> tfeft*5fc#«»±. -©imi^) 

t^y> (-t i: 8 - ^ / 'J / - 8 - 1 Kn ^ y y 'j >) 6D^v-h& 
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Ar#H^T> 20 V? h )V<D7 7 A? \<z, 2-±7 * l/>^n V^549g (Ifit^ 

;v7r/) /n-^^^a (o) 61. 5g (aoStfbftttJO , 4.9V ( 

j£**D3fe!±») h V •7A 845.9g (xKft^P3te*fc«a) 4.9V y MWI 

Ar#H^T> 20 V y h fr<D 7 7 X a 13 , £ *>jg £750g Bbfc&S 1 fcDMF ( v 
fH^A7^ K) 10 V "7 Ml" GSftftafcffiK) 80 o CH#nf&U jRfl-Sr 

50r-C-N-yn^n^^^^ ^ K482.4g 0£JMn#tt«) £2JDx-> 2 B#Pp5 
»tt RJ&**T^ »«7K20V y h^^^C^I^SAU tfffiLfciHhSI 
£«.L£ 0 h/l^ U 689gO^ H H B ^#7^o 
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A/A^fyif i.2';7h;v (jKJMPafett*) £30#jHtTirFU -64ti: 
X 2mm%.B-£ttZo ZtiKtfu>%fcY 'M vyne;VJt.^-r;l/866g (HElK-fk^ 
tt«) *20^lffl^ttrSITb^o iTF&mi&fcJKU 12|»U:o CI*l£7K 
<%U lOt^TK^NO&^fc 4 V y h;v«lU 1 V *y h )V*K\\x_tz 

it^M 500^ V V y WW T" F^/f^TV^-^Arnv^f K5g£«lU 12 
B#P H m#t^o #rffiLfciShII*r«fl5lU 431gO^ H H B ^1#'bti-^o 

^ C24Hi7B02=348 IC^L, m/z=348 tfrb, Cl <Z>lfc£-tJ £ 10 
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-frjS«2_(2-(4- /n^7x-;v) t7^>©^i) 

Ar&ffl&T\ 300^ V V y Y)V<oyy^u\z, 2-1~7 9 U>tfu >^7. lg (3C 
j^fcJ&ttM) ^ 4-3- K"/n^>-t£> 12. 9g (miatftafettSD > tf7^ ( 

f'j7x-;vrr/) /n^^^a (o) o.6 g (Mmtmtm) > ^bit-h^a 

12. 7g G£ft5ftI3fri±*D *7K60^ V V y Y^KmMLtzi><DZX^ Mffi>V%tf 

bum^mmnzft-otzo m&tk, m^tx^mu %t&Ltz%kM i *mMLtz 

£tfMt^tf)FD-MS fcSOJeLfcfc Ci 6 HnBr=283 fc**U m/z=284 „ 
282 *«#?>ttfei t^<b> dO<b^5r2-(4- 7nt7x-;v) i-7*U>tm 

[0 0 5 7] 

£-j£M3 (3-(4- 7n€7x-;v) 7^*9 >-f->^JSfc) 

Ar&H£CT\ 500 ^ V V v V fr<D 77^ni:7W7>r> 62g£: MfotBM L 
^DMF250 5 V V y h ;V (j£A*O3tett$0 SrAtL, 80°C rtffk U WMZ^Bfe, 
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R*&»T^ 500^ y y y Hvo^cRiSifcfc&AU *rffiL;fc*ihil&» 

H£Lfc 0 iM*7A^nv>^77^-T«U 10. 5g ^>iHfA«:»feo 
Ar#ffl^CT^ 5005yyyh^O79^atwi 10. Og i: ffikWayg L fc-x 

1205 y y v Y)v ozmmy&SM xtfltedcflfcaL/s 1205 y y 

yh/l/ teA^P^tett*) &2JDx.^ K?>f7>r JZ^-WCT - 64*CK Lfco 1.6M^ 
„ -64t;KT2 8#W&J&$-£fco dtuc^n^&h y yyntf;vji^^;v8g ( 

ctt^7X^L. io t CJaJLT^T2No^m* ioo5 y y ? WH&sinu wv^>255 
y y y Y)v*iBx_tz 0 ztizfrmu mmi- > y -7 a -eia*&, «BE**iu ^ 

^MJ-^fcflnx., ^ftBLfc|g H H H ^^L7^o £^£THF1205 y y 7 h;WC$gfi|$* 
> #mmi55 y y y h/K -r F7W7>^7A7'n7-f K 0.15g£$fcinL 

, ummmwvtzo fffit^i^inu 7.o g <7)3-7^^-^>x>^ 

Ar#B^T\ 300 5 y y y Y )V<D 7 =7 X 3 i <7)#£JI7. Og (HC^kJfttttl) 
, 4-3- K7*n-^>-tf>9.0g (IliEMI) > fh7^7, (hV7xr;l/7 
5>) ^7^7A (0) 0.6g (3|C^bJfttt«) > ^KthV7A 12. 7g (j£ft*n 

fttts) ^tK6o^ y y ? mwc^l*: a*l> mmL*tfh2mmwtem 

>tff^ B H B U 6. 4gtf>igJ| Sr#^ 0 

CL^Mt^tfOFD-MS ^vUJ^L/i^i^. C 2 2Hi5Br=357 fcfcTU m/z=358 , 
356 #Wfe*Lfcifc^e>, £<zM&^Mfc$r3-(4- /n*7x-;v) 7 ;v * 9 > -f > 

[0 0 5 8] 

(10-(3-7;v^-7>T--^) 7>f7-bV-9- 
Kxmm%T, 3005 y y y h;V«7773i:, 3--7^^9>t->^d>^7.85 
g, 9-7*n*7>h9-t>6.84g (ISftMl) , fb7^7 (h'J7x^V 
T5» A7-/7A (0) 0.6g (MttftJStttWk) > h;V^>505 y y y 0£ 
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flSLfc^fcA*^ M»tLt^^^24NFF^Mm#^ ; ffo^o IStt^ 
*PU ^ttiL^ H H H ?:?imU/co itL* h^JO-cSSSU 4. 6g<£>i& 

o 

Ar#ffl^T> 300 5 y V y > ;K*> 7 9 X n £ H4. 5g t MtMM L fcDMFl 

N-^n*3A^K>f5 K2.3 g (ftmmytnm) ma*., zmmmn^tzo rs» 

7^ 2005 y y y HVO4ni£0£?££&AU flfttl LfcfSII*«IRL;fc 

Ar^ffl^T, 3005 y y y >^0-7 9Xnlzico^ H B H 4.5gtM7X^ab^^- 

7^505 y y y v )v OKftsfoateth*) RtfifcWftSLfc > ;wcV505 y y 7 b ;v 

5 y y y OAAfiiTfcttSSO £30:5WtT?rFU - 64 
< CKT2^l8JRJfc$-£fc 0 i*tic^?n>St> 'M v^ne^x^f ^5.6g (K&C 

&tK?£U io < c^T^-c2No^m^405 y y ? h/HSiqu >;vx.>io5 y y ? 
fcinx., ;tfffiLfc*N^£«iRLfco itt^THF 505 y y v hMzmmmt, WML 

i<7)^%«OFD-MS 4rM5feL^ti*, C3oHi 9 B02=422 £2*U m/z=422 

W^tL/ci^^f?. ^<^<b^^io-(3-"7;v^-7 y r>h^-t>-9- 

[0 0 5 9] 

$tXmi Ut&m (AN 8) <7)£-J&) 

Ar#ffl^CT\ 3005 y y >7 h JWD ~7 ^f!) 1 *t/il0-(2-^- "7 

f-/l/) 7>f7-b7-9- tfv>WL5.9Sg > 2 T?# <b *Lfc2- (4- 70^71 

^7^V>4.05g, f f7^f^ (>'j7x-;l/7 5V) a°7^7A (0) 

o.33 g (intgii) , 1,2- >^ h^>x.?>6o^ y y ? (izmmm±%k 
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) RtfJfcaW-hUSA 4.55g OSftftfttt*) **21$yyy>/Wc«F»Lfct> 

£ (Dik&Wd (DFD-US ZMfcLtztZZ^ C40H26 =506 K**U m/z= 506 

[0 0 6 0] 

Hj5&^2 Ofl^tJ (AN 1 0 ) <7)^) 

Ar#B^T\ 300^ y 'J y h fr<D7? X =z C 1 -C#<b tL^10-(2-^7 

■f - ;V) 7Vb7-b >-9- n >m 5. 98g> 3 h fltz3- (4- 7*n * 7 jl 

7;V^-7>-r>5.13g , xh^X (h'j7x-;VTr/) ^5^7A ( 
0) 0.33g Cm&ft]l&±m) > 1,2-v^ h^rv^^>605 y V y Y )V OKftsflljt 
*t») ^^Rm^ h V 7A 4.55g (/A^DTfettM) &7.R215 y V y MWC?§j§?L 

£tfMfc£-%OFD-MS *«5feL/ifc£2>, C46H28=580 KML, m/z=580 
"btL^dii^ib, :oj^|l«:AN 1 0 tmfcLtz (J]X^40%) 0 

[0 0 6 1] 
11*600 3 (QC&® (AN 2 8) <D&m 

Ar#H^iT> 300^ y y ^ f;W7^3^ ^-^04-e ; f#e>tL7cio-(3--7;v 

^7>7--JV) T>h^-b>-9- **n>t 7.24g, -g-J&flfl 2 tr# <b titz2-(4- 7* 
n^E7x-;v) 7^"7^1/> 4.05g. f >7^^ (PJ7x^V7r/) ^9v>7 

a (0) o.33 g (jmitmtm > 1.2-^* h^v^*>605 y y y v )v (mm 
mm±u) Rvstwti- v y ? a 4.55 g osftft^&ttn) £7^215 y y ? h;wc?§ 

$4U 3.6g<DftfteB#«:»fco 

- Oft^OFD-MS (±C4 6 H28=580 CM m/z=580 ^# btLfcZtfrb. 



tB|E# 2003-3077047 



m 2002-243545 ^ l 41/ 



[0 0 6 2] 

m&m* {vc&m (an 30) <o&m 

Ar#B^CT\ 300 5 'J V y h 7 y X n K„ <kJ&m 4 <b *tfc 10- (3- 7 ;V 
t7>t-JV) r>h^-fc>-9- #u>& 7.24g^ 3 hflfz3- (4- 7 

n^7x-;v) -7;V:t7 >t-> 5.13g^ f b7^x (h'J7x-;V7?>) /*9 

(o) o.33g (Mmtmtm , 1,2-vv h**s*.?>6o$vv ? v?v ( 
jSAflftttft) xtf&BH- m; * a 4.55g te^Mi) *7X2i^ >; v v y jv 

tiiu 3.igo«aM&H#*#^o 

£ <Dtt&m<DFD-MS {±C 52 H30=654 KM U m/z=654 £ *t£ CI £ f> „ 
icojt^^AN 3 0 kWlfcLfz (10^33%) 0 
[0 0 6 3] 

2 5mmX 7 5mmX 1 . 1 mmf O I T 0MiS#l ^7^M 
•f 4 y * H77*nejl/7^3-jnH T*m^$Lm& £ 5 53*IH!?t o fc$U 

^MJi«fB^m«l*Md <t^aTil?6 0 nmOTIBN, N' -fcT* (N 
, N' -y7x-;V-4-7^7x-jV) -N, N-y7x^V-4, 4' - 
V75 7-1, 1' -e7x-;H (J^T> TPD2 3 21) &J0SIILfco i« 
TPD 2 3 2l(i, JE?LiiAiSt LT^fg1-^o «V»T, i©TPD2 3 2f± 
Kffilff 2 0 nmOTSBN, N, N' , N* -fH (4-e7x-;i/) -y'7 * 
S\£y*-U>m (&T\ TBDBE) fcJfcKLfco ^ 0^(iiE?Llii^S t LT 
««B1-*o $&£TBDBjgU:fc, LTiff 4 0 nmOft^fc (AN 

8) *m*UfcJftLfc 0 |W|B#KH7fc7>lPt LT> TfS^^^V^^1-^>TfS 
7 5>ft^»D 1 £AN8 iCfcTU fi*JfeAN8 : D 1 = 4 0 : 2tlf Lfc 

o cwmii, ^ytmtLxmm-r^o ^(Dm±^mmi onm^i qin&j&n 
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